For a surprisingly large segment of the older population, chronological age is not a relevant marker for understanding, measuring, or experiencing healthy aging. Using the 2003 Medical Expenditure Panel Survey and the 2004 Health and Retirement Study to examine the proportion of Americans exhibiting five markers of health and the variation in health-related quality of life across each of eight age groups, we find that a significant proportion of older Americans is healthy within every age group beginning at age 51, including among those aged 85+. For example, 48% of those aged 51-54 and 28% of those aged 85+ have excellent or very good self-reported health status; similarly, 89% of those aged 51-54 and 56% of those aged 85+ report no health-based limitations in work or housework. Also, health-related quality of life ranges widely within every age group, yet there is only a comparatively small variation in median quality of life across age groups, suggesting that older Americans today may be experiencing substantially different age-health trajectories than their predecessors. Patterns are similar for medical expenditures. Several policy implications are explored.
I
NCREASING longevity combined with the large Baby Boomer population means the U.S. population aged 65 and older is projected to grow from 12% in 2010 to 20% in 2050 (1) . Researchers and policymakers have forecasted that this trend will drive a significant rise in care needs and social program costs (2,3) based on the assumption that, for most people, chronological age is associated with a decline in health; decreased capacity for work, self-care, and active living; and greater overall dependency (4, 5) .
Yet when evaluating the consequences of population aging, it is important to determine just how strong the link is between chronological age and health decline. Although greater age is certainly correlated with increased morbidity, some people live into their 70s, 80s, and 90s in good health, with active lifestyles, and a willingness and ability to work. Furthermore, a growing body of research indicates substantial variation in the health impact of aging, influenced by multiple factors such as gender, race, income, and educational attainment (6) (7) (8) , suggesting that poor health is not a necessary consequence of survival to older ages. In addition, the line between middle age and old age is becoming increasingly blurred. The terms "young-old" and "old-old" were coined decades ago to emphasize that chronological age is not as relevant as functional status, and that people of any age can fall into either category. Only a minority of individuals are "old-old," in need of special societal care and support (9) .
The presence of the healthy subgroup of older Americans is important, as they will have, on average, the same low demands for care and societal costs as younger people, and they can conceivably continue to productively contribute to society by maintaining part-time jobs, contributing informal care to their families, or engaging in volunteer work for more years of their lives. In short, their social costs will be smaller, and their social contributions larger, than those of their less able counterparts.
Their presence also holds promise that in the future, a greater number and proportion of individuals may reach old age in good health. Researchers are advocating investments to promote healthy behaviors earlier in life so that younger cohorts today can be healthier when they eventually reach older ages (10) . Recently, researchers have argued that "the association between chronological age and health status is much more variable than is often realized," and they have advocated for a change in how population aging is framed and portrayed, from primarily a social and economic burden to an opportunity for older people to "make substantial social, economic, and cultural contributions, which can be enhanced by measures that improve their health and functional status" (11) .
In this article, we document the extent to which chronological age matters with regard to healthy aging by examining two questions:
1. What proportion of the older U.S. population remains healthy and active in old age, and how do these differences compare with younger age groups? 2. How much variation exists in health outcomes, specifically quality-of-life outcomes, among individuals of similar ages?
In addressing the first question, we characterize the proportion of Americans that remain healthy and active as they age. Most existing studies that compare the health of older age groups examine the prevalence of health problems, such as disability and functional limitations (12) (13) (14) (15) and chronic diseases (12) . They also generally examine one health condition at a time. Our approach differs in two ways. First, we characterize the proportion of the older population in overall "good" health. Second, we examine measures that capture "multiple" dimensions of health, such as self-reported health or absence of work limitations.
In addressing the second question, we characterize the degree to which health outcomes vary within age groups. Much of the research that examines health disparities focuses on distinctions by socioeconomic status (SES) (16) and a single type of health limitation or condition. It is well established that lower SES, particularly income (17) and education (18, 19) , is correlated with poorer mean health outcomes and the health gap grows larger through middle and early old age, and then retreats at older ages (20, 21) . Lower levels of education, income, and wealth are also strongly associated with mortality risk among older middle-aged Americans (22) . Racial/ethnic disparities in old-age disability have persisted during the last 20 years, and income/education disparities have increased (23) . Socioeconomic disparities in healthy life expectancy are large and growing (7) .
A small number of studies have examined disparities in health-related quality of life (HRQoL). These studies find that higher income and educational attainment are associated with higher HRQoL in the United States (8) . Income differences in HRQoL outcomes are largest in middle age and become smaller in old age, consistent with other findings on SES disparities (16) , whereas the educational disparities in HRQoL outcomes are relatively constant across age groups (24) . In related work, trajectories of functional decline at end of life are also quite variable (25) , and a recent body of literature has found significant heterogeneity in multidimensional health trajectories among the middleaged and older populations (26, 27) .
In addressing the second question, we chose a multidimensional measure of health rather than a single health condition as others have. We selected an HRQoL measure, joining one other study (24) in examining age variations using this metric. HRQoL captures multiple health outcomes in a single measure, thereby characterizing an individual's overall level of health and functional ability more comprehensively. In addition, rather than examine how health outcomes vary as a function of individual factors such as SES disparities, we quantify the overall range of variation in health outcomes by age group. Although the effects of SES disparities are important, they are certainly not the only drivers of outcome differences. Many behavioral and psychosocial factors, such as degree of social engagement (28) , exercise (29, 30) , sense of control (31) , and caloric intake (32) , have significant effects on long-term health. In characterizing the full range of health outcomes by age, we illustrate the combined effects of all contributing factors to health and shed light on the extent of variability in people's health trajectories as they grow older. One related study examined variation in quality of life among the 85+ population and found "great diversity of the elderly population, even in relatively homogeneous areas" (33) . Our study quantifies the range of variation in HRQoL by age group across the age spectrum.
Methods
To characterize the proportion of the older population within each age group that remains healthy and active, we examined five markers of well-being: (i) self-reported health equal to "excellent" or "very good" (1 or 2 on a 5-point scale); (ii) receiving no help or supervision with activities of daily living (ADLs) or instrumental activities of daily living (IADLs); (iii) having no limitations in the ability to work at a job or do housework because of an impairment or a physical or mental health problem; (iv) not having been diagnosed with any of five leading chronic diseases (cancer, diabetes, heart disease, lung disease, or stroke); and (v) having a perfect score on a HRQoL measure (using EQ-5D, a wellestablished index for health status). ADLs included bathing, dressing, or getting around the house. IADLs included using the telephone, paying bills, taking medications, preparing light meals, doing laundry, or going shopping. We calculated the proportion of the population exhibiting each of the five markers separately for each of eight age groups: 51-54, 55-59, 60-64, 65-69, 70-74, 75-79, 80-84, and 85+.
To determine variation in overall health among individuals of similar age and individuals of similar functional status, we examined EQ-5D (34), a commonly used HRQoL measure that incorporates five dimensions of well-being: mobility, self-care, ability to perform usual activities, pain/ discomfort, and anxiety/depression. Each dimension is measured on a 3-point scale (shown in Figure 1 ). We converted the combined responses to the five questions into a continuous value using a commonly cited set of U.S. population-based preference weights (35, 36) . We calculated the 10th, 50th, and 90th percentile values in EQ-5D among individuals in each of the eight age groups.
For comparison purposes, we also examined variation in medical expenditures (10th, 50th, and 90th percentile values) among individuals within each age group. Medical expenditures are defined as the sum of direct payments for care provided during the year, including out-of-pocket payments and payments made by private insurance, Medicaid, Medicare, and other sources (37) . In addition, to understand to what extent differences in functional status capture variation in quality-of-life outcomes, we examined the 10th, 50th, and 90th percentile values in EQ-5D among individuals aged 51 and older in each of four functional status groups, defined by whether an individual is receiving help or supervision with IADLs and/or ADLs (no help with IADLs or ADLs, help with IADLs only, help with ADLs only, and help with both IADLs and ADLs).
We used two different data sets. For self-reported health and having been diagnosed with any of the five selected chronic diseases, we used the 2004 wave of the RAND Health and Retirement Study Data (38) , a cleaned version of the Health and Retirement Study (39) , a biennial nationally representative survey of Americans aged 51 years and older. We used the 2003 Medical Expenditure Panel Survey (MEPS), a large-scale annual survey of the noninstitutionalized U.S. population (37) , for the remaining measures. Receiving no help or supervision with ADLs or IADLs, having no limitations in work or housework, and total annual medical expenditures were determined using variables obtained from the health status component of the standard MEPS household questionnaire. The variables used to compute EQ-5D were taken from the Adult Self-Administered Questionnaire, a separate MEPS module administered to individuals 18 and older. Appropriate population weights were applied in all calculations.
There were approximately 8,059 unweighted observations corresponding to about 79M weighted individuals aged 51 and older in the MEPS data set, and approximately 18,954 unweighted (80M weighted) observations in the same age range in the Health and Retirement Study data set. For both data sets, only noninstitutionalized individuals were included (individuals in nursing homes may exhibit different age-health distributions, which would be worth exploring in future research). The total rate of undetermined values among individuals aged 51+ was less than 2.5% for all measures; for two of the measures, a small percentage of responses could not be distinguished between a positive (no health problems) or unknown value and were omitted from the analysis. Details about survey construction, response rates, and sampling weights are available in the data set documentation (37, 40) .
One issue is whether we can accurately measure the functional status of those who are cognitively impaired. There is ample evidence for both the MEPS (41-44) and Health and Retirement Study (45, 46) to support their use to predict outcomes for functionally impaired individuals. It is worth noting that work limitations reported at preretirement and postretirement ages may not be entirely equivalent because in the latter case the challenges are more likely to be selfchosen, so work limitations may be comparatively underreported for the oldest age groups. In two supplemental analyses, we found that the separate rates of housework limitations and work limitations by age group were fairly similar, and that the proportion of individuals with limitations in social, recreational, or family activities (another MEPS variable) rose even less steeply with increasing age than work or housework limitations. Taken together, these additional findings suggest that this potential bias did not yield a significant effect on combined work and housework limitation outcomes, although some possible underreporting of work limitations among the oldest age groups remains a limitation of the analysis.
Results

Proportion of the Population in Good Health at Older Ages
A substantial proportion of individuals in every age group report their health as "excellent" or "very good": 48% among those aged 51-54, falling gradually to 28% among those aged 85 and older ( Figure 2 ). Individuals in the oldest age group (85+) are 58% as likely to report excellent or very good health as those aged 51-54.
A substantial proportion of individuals in every age group report that they receive no help or supervision with IADLs or ADLs: Even among individuals aged 85 and older, we see that 56% report receiving no help or supervision with functional limitations, compared with 96% of those aged 51-54. Therefore, individuals aged 85+ are 58% as likely not to receive help or supervision with IADLs or ADLs as individuals aged 51-54.
Similarly, the proportion of individuals reporting no limitation in work or housework is also significant within every age group: 89% for those aged 51-54, 77% for those aged 75-79, and 56% among individuals 85+. Therefore, individuals aged 85+ are 63% as likely to report no limitation in work or housework as those aged 51-54.
The proportion of the population with no clinical diagnosis of any of the five major chronic diseases ranges from 75% of the 51-54-year-old population to 32% of the 85+ group. Even among the oldest age group, nearly onethird have not been diagnosed with any of these five major chronic diseases.
The proportion of the population with perfect EQ-5D scores ranges from 42% of the 51-54-year-old population to 16% of the 85+ population. A perfect EQ-5D score is a marker of excellent health, as it indicates that the individual has no pain or discomfort, anxiety or depression, and no problems with mobility, self-care, or in performing usual activities. These results indicate that individuals aged 85+ are 38% as likely to have a perfect EQ-5D score as those aged 51-54.
Individuals aged 85+ are at least 58% as likely to exhibit good health as those aged 51-54 in three of the five health status measures, and they are at least 38% as likely to exhibit good health in all five measures. These results indicate that a substantial proportion of the older population exhibits measures of good health and active lifestyles, even among those age 85+. The proportion of individuals in good health falls only gradually with increasing age. These results also demonstrate the significant variability in quality of life among individuals of all ages. Figure 3 displays the 10th, 50th (median), and 90th percentile values of EQ-5D for each of the eight age groups. The 90th-10th percentile EQ-5D range is 1-0.71 for individuals aged 51-54, and it generally widens with age (except for those aged 65-69, which has a narrower range than for those aged 60-64). It is widest for those aged 85+, ranging from 1 to 0.40. The difference between 90th and 10th EQ-5D values is large in every age group and largest for the oldest individuals. The latter finding differs from SES disparities, which narrow by the oldest ages (20, 21) , suggesting that the health differences among people who survive to the oldest ages may be primarily driven by factors other than SES.
Health-Related Quality-of-Life Variation
The 90th percentile EQ-5D score is equal to 1 in every age group, indicating that a substantial number of individuals have perfect EQ-5D scores in every age range. The 10th percentile EQ-5D score is equal to 0.71 or less in every age group, indicating the presence of at least moderate problems in several of the dimensions of health captured by the EQ-5D. Median EQ-5D is equal to 0.83 for age groups 51-54, 55-59, 60-64, and 65-69, and falls moderately for older age groups, to 0.78 for those aged 85+. This 0.05 decline from age 51-54 to 85+ is much smaller than the intra-age difference between the 10th and 90th percentiles within any of the age groups (the smallest span is 0.29 for those aged 51-54). Therefore, increasing age only explains a small fraction of the variation in EQ-5D from ages 51 through 85+.
The range in EQ-5D is larger for females in nearly all age groups (except age 55-59, where the range is equal for males and females). For example, among individuals aged 60-64, the 90th-10th percentile EQ-5D range for males is 1-0.71 and 1-0.60 for females. The biggest difference in EQ-5D variation by gender is among those aged 75-79, where the range among females is 0.23 larger than among males. The next biggest difference is among those aged 70-74, where the equivalent range among females is 0.13 larger than among males. A substantial gender difference in the EQ-5D variation persists through age 85+, although the difference becomes somewhat smaller at the oldest age groups. Median EQ-5D scores among males and females are similar across all age groups. These results indicate that older females have greater variation in quality-of-life outcomes than older males, although the variation is large for both genders. Figure 4a displays 10th, 50th, and 90th percentile values of EQ-5D for individuals of four different functional Figure 4b limits the analysis to those aged 80-84 and reveals similarly large EQ-5D variation within every functional status group even after age differences are removed. The variation in EQ-5D among those aged 80-84 with no limitations is equal to that in the population aged 51+. One additional result is that the median EQ-5D among individuals receiving help or supervision with ADLs only is higher among the subgroup aged 80-84 than among all individuals aged 51+. This may mean that ADL limitations in older ages are a more natural occurrence that is less frequently accompanied by other health problems, whereas the presence of ADL limitations among younger populations may be a marker of poorer overall health or the presence of acute health conditions. Figure 5 illustrates the variation in medical costs among people of similar ages. The 10th-90th percentile costs range from $0 to $10,233 for individuals aged 51-54. The range widens with age until age 70-74 when it is $451 to $21,846. It remains similarly wide for older age groups. The cost differences between the 90th and 10th percentiles are substantial in every age group and largest for individuals aged 70 and older. The 10th percentile costs are less than $800 in every age group, whereas the 90th percentile costs are greater than $10,200 in every age group, indicating that a substantial number of individuals have very low and very high costs in every age segment.
Medical Expenditure Variation
Median medical costs are $1,617 for those aged 51-54 and rise with age, to $4,156 for age 85+. Similar to EQ-5D variation, the increase in median costs from the 51-54 group to the 85+ group (equal to $2,539) is much smaller than the intra-age variation between 10th and 90th percentiles within any of the age groups (the smallest range is $10,233 for those aged 51-54). This result indicates that chronological age explains only a small fraction of the variation in medical expenditures across the population aged 51-85 and older.
Discussion
A significant proportion of the older population is living healthy and active lives at all ages, including among those aged 85 and older, and this pattern is evident across all five health measures we examined. Contrary to a common myth that "to be old is to be sick" (47) , these results demonstrate empirically that for many, growing older is not accompanied by life-limiting declines in health. Conversely, a substantial number of younger individuals (aged 51-54) have significant health limitations.
Overall, there is broad variation in HRQoL within every age group, with individuals in good and poor health present at both ends of the age spectrum. Furthermore, the qualityof-life variation in any single age group far exceeds the difference in median quality-of-life score across age groups. Our conclusions are similar for health care costs. We find consumers with low and high costs for medical care across the age spectrum, and we find large variation in health care costs within every age group. Overall, age is a very imprecise predictor of health status and health care costs.
In addition, although greater functional limitations are associated with poorer median EQ-5D scores, there is large variation in quality of life within every functional status group we examined, and functional status alone is an imprecise predictor of quality of life. A substantial portion of individuals reports fairly high quality of life even while requiring help with ADL, whereas others with functional limitations, regardless of age, are experiencing very poor quality of life.
Such large differences in quality of life across the age spectrum indicate significant variation in how people experience aging today, a process that for many is not well tracked by chronological age. This finding updates the phenomenon first recognized four decades ago (48) among older Americans. The common interpretation of chronological age as a standard marker of a person's expected decline through the life course-where individuals of similar age are expected to have similar declining levels of health and productive capacity-is inaccurate. Instead, different people appear to be experiencing widely different health trajectories with widely different health outcomes at the same ages. Many people experience few or no health limitations throughout their lives and into old age; for them, chronological age is almost entirely irrelevant. Others experience substantial health limitations even at "preretirement" ages.
Yet the notion that chronological age serves as a marker of the aging process underlies many of the methods by which we currently conceive, forecast, and plan for population aging, increased longevity, and the consequences of both. Our findings suggest that the time has arrived to reconsider the importance of chronological age and to design better social policies to reflect the substantial variation in health trajectories across the life span. These findings have important implications for five policy issues surrounding aging. 
Forecasting Future Dependency and Social Costs
Age is an imprecise metric on which to base forecasts of how many people will experience various degrees of health, their future care needs, and associated societal costs. Age alone fails to capture the diversity in outcomes within age groups. As a notable example, a common metric to gauge the proportion of the population that will depend on society for their care or livelihood is the Old Age Dependency Ratio, conventionally defined as the ratio of individuals aged 65 and older (ie, dependent') to those aged 18-65 (in the labor force). In light of our findings, this age-specific measure of population dependency seems to no longer apply in the United States and other long-lived populations, given that it does not capture the variation in outcomes and capacities among people of similar age, nor does it reflect the substantial number of older individuals living healthy and active lives and who are largely indistinguishable from their younger counterparts. To forecast the future care needs of the population, new metrics must move beyond traditional views of dependency as a product of age to those that reflect health status (both good and bad) across the age spectrum. As one step in this direction, researchers have recently introduced alternative dependency measures based on disability prevalence instead of age that yield substantially lower projected levels of dependency in the next 40 years than projected by the Old Age Dependency Ratio (49) .
Work and Civic Roles for Older Americans
The number of individuals remaining healthy and active into old age suggests that more Americans are in a position to continue to contribute productively to society throughout their lives. Older adults increasingly want to make substantial social contributions and remain productive (5). However, most societies are ill prepared to use this valuable source of social capital (5) . As one notable example, there are numerous forced retirement policies in existence for various occupations in the private sector, many of which are age based, policies that our analysis suggest may be outdated. A new understanding of career longevity needs to be developed, and new work and civic roles may need to be devised, to enable these individuals to remain active and continue to contribute productively at different stages of life.
Eligibility Policies for Major Entitlement Programs
Our findings also raise important questions about the current eligibility policies for the most costly entitlement programs (50) . Currently, the eligibility policies of these programs are largely age based, resting on the presumed link between age and health decline and dependency. In light of our findings, current age-based Medicare eligibility rules seem to be imprecisely targeting those in need; such rules likely include many individuals older than age 65 who do not need such benefits and exclude others younger than age 65 who do. As society ages, this will become an even larger concern. Basing eligibility on measures of need rather than or in conjunction with age poses its own set of challenges, including the potential for measurement error or for gaming the system. Nevertheless, redesigning eligibility rules to more precisely target true need is one strategy to reduce the currently unsustainable projected cost burden of these programs (50) .
Factors Driving the Differences in Health Outcomes
If not age, then what? It appears that differing life trajectories are leading to dramatic differences in health and wellness, ranging from genetic differences to socioeconomic and behavioral factors, such as exercise, nutrition, social engagement and support, stress levels, career experiences, and geographic location. Their effects may be cumulative and determine quality of life in old age. Although some of these factors and their effects, such as income and education, have been characterized in the literature, such a large variation in health outcomes suggests that more research is needed to understand the many interacting causes of differences in long-term health outcomes.
In particular, the field should examine those factors most strongly associated with positive long-term outcomes. A sophisticated understanding of these drivers may guide the design of targeted interventions to steer at-risk subpopulations toward more positive health trajectories at earlier ages. Doing so can increase the odds that they enter later ages on the positive side of the health continuum and maintain their health for a longer period of time. Such interventions could potentially yield significant increases in quality of life, activity, social contributions, and reductions in social costs associated with large increases in the number of Americans who will reach later ages in this century.
Educating Citizens About the Large Differences in LongTerm Health Outcomes
Communicating the degree of variation in long-term health outcomes to the public may help motivate individuals to adopt healthier behaviors. Although most people are aware that their lifestyle choices affect their health, they may be unaware of the degree to which they may be able to maintain their youthful vigor into much older ages or how large the long-term variation in health outcomes can be. Such awareness can motivate people to make healthier changes earlier in their lives.
We end with a question that should increasingly guide our thinking: When does age no longer matter? Age no longer matters when it cannot reliably gauge the health status of a significant segment of the population in a given age range. Results presented in this study suggest that chronological age is a poor marker of the health impact of aging for a surprisingly large number of older people today, given that different people experience vastly different health outcomes at the same age across the entire age structure. Furthermore, by examining the positive side of the health equation as a function of chronological age, we find a relatively large proportion of the population is functionally indistinguishable from people 20 to 30 years their junior. As such, when it comes to measuring, understanding, experiencing, and promoting healthy aging, for a large number of older people, chronological age is no longer relevant.
